Comment
The usual cause of pain and stiffness in the shoulder-joint is extra-articular and the only common cause of articular degeneration is rheumatoid arthritis.
Prosthetic replacement of the humeral head after fracture by a Neer (1955, Journal of Bone & Joint Surgery, 37A, 215) prosthesis often results in a satisfactory range of movement, although this is by no means always certain. In rheumatoid arthritis the results of replacing the humeral head alone are, however, less satisfactory. This may be due to upward subluxation of the prosthesis in the glenoid which frequently occurs, trapping the rotator cuff between the greater tuberosity and the acromion. In addition, experience with other joints has shown that movement of metal on abnormal cartilage often leads to failure.
A total shoulder replacement (UK patent application number 42197/69) has been designed in the Biomedical Engineering Department of the Institute of Orthopedics in collaboration with Mr David Goddard (Figs 1 and 2). This has so far been used in 5 patients suffering from rheumatoid arthritis. In each of these cases (2 of which are reported above) the alternative to total replacement would have been arthrodesis. This could have been expected to relieve pain, but would not have resulted in such a good range of movement and would have placed an extra strain on other joints. Acknowledgment: We are grateful to Professor 0 Lewis of St Bartholomew's Hospital Medical College for providing dissecting-room facilities during the development of the prosthesis.
Total Replacement of Knee Using Metal/Polyethylene Two-part Prosthesis M A R Freeman FRCS, S A V Swanson PhD and A Zahir FRCS (Department ofMechanical Engineering, Imperial College, London SW7) G B, a draughtsman and engineer, aged 49, had had rheumatoid arthritis for 10 years. The function of his lower limbs had been satisfactory until eight months before operation, when pain in the right knee became so severe that he could walk only a few yards and was unable to work. Movement at the knee was 5-95°with 150 varus deformity. X-rays showed severe arthritis (Fig 1) . The tibiofemoral joint was replaced with a prosthesis. Six months later he had been back at work for 2 months, walked half a mile without a stick, and said that his knee was painless. The range of movement was O-85o, the knee was stable and the varus deformity corrected (Fig 2) .
Discussion
This prosthesis consists of two separate components: (1) A femoral component of a partcylindrical surface centred a little behind the line of weight bearing, from which a flat surface extends tangentially forward and blends into a second curved surface which passes in front of the femur and is concave anteriorly to accommodate the patellar tendon. A short intramedullary stem is provided, as a restraint against medial or lateral gliding, but chiefly to aid accurate positioning of the prosthesis. (2) A tibial component with a superior surface of a wideangled V connecting two flat surfaces separated Fig 2) by a curved portion which matches the major radius of curvature of the femoral component (Fig 3) .
In the case presented the femoral component was made of cobalt-chromium alloy and the tibial of high density polyethylene. Special jigs are used so that the bony sections are placed correctly and the components are cemented in position; patellectomy can be carried out if required. Postoperatively the knee is immobilized in a plaster of paris cylinder for three weeks and then progressively mobilized.
The first of these prostheses was inserted in March 1970. Eighteen knees in 17 patients were operated on up to March 1971, 2 with osteoarthrosis and the remainder with rheumatoid arthritis. To Mr L L, aged 50 History: In 1945, while in the army, this patient sustained a gunshot wound in the left hand for which he was given an injection of antitetanus serum into the right deltoid. Two weeks later he complained of aching pain in the right shoulder radiating up the neck. This was associated with a gradually increasing weakness of the whole of the right arm. He was given physiotherapy for
